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COMPOSITION AND PROCESS FOR AND ARTICLE WITR PIPROVEO 
AUTODEPOSITED SURFACE COATING BASED ON EPOjnr RESIN 



10 



15 



Field of the Inveniiion 

This Invention relates to the \isb oi'^ aqnedns %i,qii.id 
compositions (solutions or dispersions) witli v^^i 
metal surfaces can be coated, by mere coritact^^^ ^ w l^e 
liquid composition, with an adherent ppii^ej^^pfi^ 
increases in thickness the longer the time of ibohtia^^^^^ 
though the liquid composition is stable, for a iong^^^t 
against spontaneous precipitation or flocGUlatibn^^^'c^ 
solid polymer, in the absence of contact with! active metai 
(For the purposes of this application, l^i^ t^^^ 
metal" is to be understood as including iron 2ind all the 
metals and alloys more active than iron in the electrompt- 
ive series.) Such liquid compositions are denote^d in tJiis; - 
specification, and commonly in the art, as "aiuW^eposition"^^ . 
or "autodepositing" compositions, dispersions, emulsions, 
suspensions, baths, solutions, or a like tera. /^Lutodeposi-f 
tion is often contrasted with electrodepositioni which can 
produce very similar adherent films but requires that th^ : 
surfaces to be coated be connected to a source- Vbf direct 
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current electricity for coating to occur. 

In particular, this invention is concerned with 
autodeposition of high quality coatings based on epoxy 
resins. 

5 Description of Related Art 

U. S. Patent 3,592,699 of July 13, 1971 to Steinbrech- 
er et al. is one of the early basic patents on autodeposi- 
tion. It teaches autodeposition baths generally containing 
an appropriate polymer latex, an appropriate amount of a 
10 soluble accelerator or oxidizing agent such as hydrogen 
peroxide or dichromate ion, fluoride ions, and sufficient 
acid to keep the pH within the range of about 2.5 - 3.5. 

Examples of suitable polymer dispersions, pigments, 
and other ingredients that can constitute the preponderance 
15 of autodeposited coatings are taught in U. S. Patent 
4,411,937, especially in column 3 lines 24 - 50 and column 
7 lines 23-63. Additional examples are described in U. 
S. Patent 4,186,219, especially in column 3 line 53 to 
column 4 line 48. Examples of epoxy resins and some cross 
20 linking agents for them that are suitable for use in 
autodepositing compositions are taught in U. S. Patents 
4,180,603 of Dec. 25, 1979, 4,233,197 of Nov. 11, 1980, and 
4,289,826, all to Howell, Jr. None of these patents 
teaches any use of isocyanates as cross linking agents, and 
25 operation according to the directions of any of these 
patents has generally been found by the present applicants 
to produce autodeposited film thicknesses no greater than 
1.7 microns per minute of contact with the autodeposition 
composition {"/xm/min") at 20 - 25* C. 
30 The use of "homogenization", i^e., subjecting crude 

emulsions with relatively large dispersed particles to 
mechanical comminuting forces in the presence of 
surfactant, in order to produce more stable emulsions with 
smaller dispersed particles, in preparing synthetic polymer 
35 emulsions is taught in U. S. Patent 4,177,177 of Dec. 4, 
1979 to Vanderhoff et al. 

A product information bulletin titled "Fluorad^" 
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Coating Additives", pul?iished by the 3 M Company, Paul, 
Minnesota in June, 1986 describes coating defects such as 
creeping and crater ing as susceptible to solution by use of 

FC-430 additive. 
5 It is an object of this invention to provide suitable 

compositions and processes for relatively rapid 
autodeposition of surface coatings based oil eppxy resins 
that are thick and continuous enough to be more protectiviB 
than those achieved in the prior art. 
10 Description of th e Invention 

Except in the operating examples/ or where -otherwis^; 
explicitly indicated, all numerical guiintitieB in this 
description indicating amounts of materiai^ or rfeaction 
conditions are to be understood as mbdif i^d[ by; the. votd^^ 

15 "about". 

It has nov been found that autodeptosititjn batOi^ 

contain, as the primary film forming components, (i)epbxy 
resins derived from diglycidyl ethers of bispheiiol-AVan^ 
(ii) crosslink promoting curatives for such eppxy resip^^^^^ 

20 can be improved in two ways, which may adVaiii^ageously us 

in combination: (1) a sufficiently large ampu^t. of 
emulsifying agent can prevents development of coverage 
defects such as cracks or craters in the coatings durii^^ 
drying and cure and (2) a fully blocked dii^pcYanate that 

25 is stable in the acid environment that is i^refbt-red for 
autodeposition baths, in order to facilitate film fozTha-^^ 
at a practically useful speed, can be used the sole 6r 
predominant crosslink promoting curative ageM;.: 

One important advantage achieved b^^ a proems 

30 according to this invention is a faster rate of film 
formation. Rates of over 5 /im/min at rooirf temperature ^re 

readily achieved. 

Preferred compositions of autodeposition baths 
according to the present invention consist essentially of 
35 the following components: 

(A) from 1 to 20, preferably from 2 to 10, % by Ve^^ 

an epoxy resin component consisting of molecules 
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having formula I SiS follows: 



0 



/ \ CH3 0 

/ \ /=\ I /=\ / \ 

Hg -CH2 < a:) n 0-(\-C rV-O-CHg CHg-CH 



CH2 



I 

CH3 



2 



_ CHg _ OH 
A= _0-/^^-C ^~^M3-CH2-6h-CH2- 



CHg 



and n is an integer from 0 to 50, preferably from 0 to 20, 
more preferably from 0 to 6; 

(B) an emulsifying component in sufficient c[uantity to 
10 stably emulsify component (A) ; 

(C) from 0.1 to 20, preferably from 0.2 to 10, % by weight 
of a cross-linking component selected from one or both 
of the following molecular types: 

(1) molecules containing at least two functional 
15 groups, such as amine, amide, imine, thiol, 

hydroxyl, carboxyl, and carboxylic acid 
anhydride, that are capable of chemical addition 
reactions with epoxy groups when mixed with 
molecules of formula I and heated to a 
20 temperature of at least 100 ' C; and 

(2) molecules containing at least two isocyanate 
groups, each such group being blocked with a 
conventional blocking agent or internally blocked 
by formation of a uretdione structure, so that 

25 the blocked isocyanate group does not react at 

any appreciable rate at room temperature with 
hydroxyl groups but does react rapidly with such 
groups after being unblocked by heating to a 
temperature of at least 160* C; 

30 (D) an accelerator component, such as acid, oxidizing 

agent, and/or complexing agent, in sufficient amount 
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tp cause the dissolution of active metal©^^^^^ 
metal surfaces in contact with the composition kt a 
temperature of at least 20* C at a rate of at least 
0,020 gram equivalent weights of metal ions per hour 
5 per square decimeter of contacted nietal surface; ^n<i/ 

optionally, 

(E) pigments, dyes, or other chemically stable colorant 
materials; ' . _ ' •;■ 

(F) finely divided solids suitable as^ fillers in the 
10 coatings to be formed from the composition, such as 

silicates, borates, mica, talc, and c^ ays; and 

(G) water to form the balance pf^ the composition. ihe 
composition is regarded as stably emulsified^^^^ 
more than 1 % by weight of the sblji.jas; ;t^t)flt^ 

15 composition spontaneously separates . 

compositipn in 30 days storage at .rpom tempeprature ih; 
the absence of contact with activfe xnetal. '* 
Preferably, component (A) has ah aver^gei iholecular 
weight in the range from 500 - lo, OOOi;, or mc^ia 
20 in the range from 800 - 7,0d0* Preferably thj^ aveJf^ge 
number of epoxide groups per molecule in co2i:5)onent, 
in the range from 1.7 - 2.5, or more preferably iti the 

range from 1.9-2.1. 

Component (B) may be any suitable material? as khowii in 

25 the art. It is highly preferred, however, tha^t. pompon^^: 
(B) be selected to have another property no^ ; previously 
achieved in the art: the ability to prevent the fpiTtiai^^^ 
of open spots or other covering defects in; th^ coatings 
formed from the composition, without unacceptabar^r redu<:aM^^^^ 

30 the corrosion protection offered to the undjerlyiiig in 

by the coating formed by autodeposition. " .i : 

The applicants, while not wishing to be bound by any 
particular theory, believe that the occurrenp^ of coating 
flaws during coating with epoxy resin based autodepositic^n 

35 compositions in the prior art has been associated vitb 
phase separations that occur fSuring the progress of the 
cross-linking reaction (s), as a result of the random natuire 



wo 91/05023 PCT/US90/05464 

I I 

■ 

6 

of initiation of cross .linking and the tendency of growing 
cross linked polymer molecules to segregate spontaneously 
into one or more phases separate from the remaining, 
unreacted resin. It has been found that the use of large 
5 quantities of conventional surfactant emulsifying agents 
can prevent such coating coverage defects, but the 
quantities required for this purpose are sufficiently large 
to reduce the protective value of the coatings, presumably 
because of reactions with the other constituents of the 

10 bath that change the chemical structure of the polymer film 
formed in a way that is deleterious to its protective 
value. It has been found, however, that certain 
f luorochemical emulsifying agents, specifically 
fluoroaliphatic polymeric esters, are free from this 

15 disadvantage. The use of fluoroaliphatic polymeric esters, 
at concentrations of 0.1 to 2.0 grains per liter (g/L) of 
total composition, more preferably at 0.3 - 1.0 g/L, or 
still more preferably at 0.3 - 0.5 g/L, is therefore highly 
preferred. 

20 If component type (C) (1) is used, its constituents 

preferably have terminal amine, carboxylic acid, or amide 
groups . 

If component type (C) (2) is used, as is generally 
preferred, its constituents preferably are chosen from 
25 molecules of the general formula II: 

OH HO H O H 

IM I « Ml (II) 

B-C-N-R- (N-C-O-R • -0) „N-C-R-N-C-B ' , 

wherein each of B and B' independently is a monovalent 
30 moiety forined by removing the most active hydrogen atom 
from an amine, alcohol, amide, or oxime molecule; each of 
R and R* independently is a divalent hydrocarbon or 
carbonyl-hydrocarbon moiety derived by removing any two 
hydrogen atoms not attached to the same carbon atom from 
35 any hydrocarbon, or oxyhydrocarbon in which all oxygen 
atoms present are in carbonyl groups, having from 2 to 20 
carbon atoms and having no unsaturation except aromatic and 
carbonyl unsaturation; and m is an integer from 0-20^ 
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15 



20 



25 



30 



35 



preferably from 0 - .,10. The blocking groups B. and B'/ 
which preferably are the same, can be derived frpm;: any 
suitable aliphatic, cycloaliphatic, arpToatic/ • ot 
alkylaromatic monoalcohol , monoamide, monoamine, ot 
monooxime. Most preferably, the blocking groups a||e 
amides. 

Component (D) is preferably chosen from the group 
consisting of hydrofluoric aci.d and its t salts, 
fluorosilicic acid and its salts, fluprqti?:&4i^ ?pid a^ 
its salts, ferric ion, acetic acid, pho^ph?)ri9 '^^^r 
sulfuric acid, nitric . acid, hydrogen peroxide, peroxy 
acids, citric acid and its salts, and tartaric acif f nd its 
salts. The pH of the composition preferably is J-nv. t^^^ 

■ * J- .■ ■ ■■ ■ . '.. ' '. •: ■ • ' 

range of 2 - 4.. ■ 

A process according to this inv^htioh clroris^^ st^^^ 
of contacting, an object with an active meta^vfurfap^^^^^^ 
an autodeposition composition according to ipventipft', 
as described above, for a sufficient tim<|£b|^i^i^se^^1^ 
formation of a polymer film of a pre-determ|6ed:M 
on the metal surface, separating the coated^iietai ?6uir?^«Se 
from contact with the autodepositing coliiposition, rinsing 
the coated metal surface to remove at l^as£ somes o£_*^^^ 
absorbed but otherwise unadhered : solids in t^^ 
autodeposition composition from the more ^^ere^^^ soiid 
part of the coating, and heating the rinsed siriape -feo^^f^^ 

a final film. ■ ■ ■■'ii ■ 

Optionally, a reagent to cause additionial desiraiBle 
reactions in the coated film may be include*:in the r^se 
used after cessation of contact between the wet Coasted 
surface and the bulk of the autodeposition cbmposition, 
and/or separate treatment compositions for the wet coate^i 
films may be brought into contact with the -wet poat^d fili^ 
after rinsing, and such treatment (s) f olloT^d .by ad^iti<^ai 
rinsing (s), before final heating of the tre^ed i i.P^- : : ^ 
In general, the compositions of this inventio^,prof3uoe 
wet coated films that can be heated a«er siS^le r^^ 
with tap or deionized water to give 



wo 91/05023 PCr/US90/0S464 



8 

• 

films, . without the need for post-coating treatments that 
have often been recommended in the prior art. Many of 
these post-coating treatments contain chromium or other 
environmentally undesirable constituents, so that their use 
5 is preferably avoided in most cases. Contact between 
surfaces to be treated and compositions according to this 
invention, rinses, or other treatment compositions can be 
effected by any convenient method, such as immersion, 
spraying, roll coating, or the like, including combinations 

10 of more than one method. 

Preferably, contact between active metal surfaces and 
the autodeposition compositions according to this invention 
is for a time between 0.5 and 10 minutes, more preferably 
between 1 and 3 minutes. Contact preferably is long enough 

15 to produce a final film thickness between 15 and 50 /xm, 
more preferably between 24 and 35 /im. Final heating of the 
rinsed wet coated and optionally posttreated films is 

■ 

preferably at a temperature between 130 and 200' C, more 
preferably between 150 and 195* C, for a time of 3 to 60 
20 minutes, more preferably for 10 to 30 minutes. 

The practice of this invention may be further 
appreciated from the following working examples. 

The first step in preparing an autodeposition bath is 
to prepare a suitable dispersion of the ingredients that 
25 will form the bulk of the eventual autodeposited coatings. 

Dispersion Examples 1 and 2 
The ingredients for these example were used in the 





following amounts: 

Inaredient 


Parts bv Weiaht Used 


30 




Examole 1 


Example 




Epon^" Resin lOOlF 


300 


400 




IPDI-BF 1540^** 


100 


132 




Alipal*^" CO-436 


18 


25 




Hexadecane 


25 


35 


35 


Toluene 


720 


532 




Methyl Iso-butyl Ketone 


("MIBK") 80 


532 




Deionized water 


2370 


2348 
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10 



15 



20 



25 



30 



35 



,":t': ■ . ■■ 
* - • 



S.' 



TM 



Epon'" lOGlF rcsin .is a conunercial epoxy: res4J?^^ f^^^^^ 
Shell Chemical Co., with an equivalent weighl: , per epoxide 
unit of about 500, made by reaction of epichlototiY^rin With 
bisphepol-A. IPDI-BF 1540™ is a . commercial 4iol extended 
isophorone diisocyanate prepolymer haying .in .int^rpally 
blocking uretdione structure, available f^<m il^B^ic^^r 
inc Alipal™ CO-436 is a commercial emulsifying: #.^ent, th6 
ammonium salt of an alkyl phenol condensed kim^^an^jV^^g^ 
of four ethylene oxide units per molecule, ay a if able -from 

GAF Corporation. ; . . n, j 

TO make a dispersion, the epoxy. resin, /blocked 

diisocyanate, and hexadecane vere all dissolve^- together in 
a mixture of the toluene and MIBK. This solution was tlien, 
mixed with the deionized water. The resulting miXture-waB; 
initially unstable, but. it was homogenized in Manton- 
Gaulin Dispersator™ to form a stable emulsioii. .^^^^ 
organic solvents and some water were then removed f«»|^tiie 
emulsion by stripping under vacuum in > rota|:y evaporator 
to produce a stable dispersion of the resin and blo#ed 
diisocyanate in water. The solids content; of these 
dispersions was 17.9 % by weight for Example- "L and 20 %.by 

weight for Example 2. ■'..-■■'p 

pispersion Examp ? 3 and 4 - 

The ingredients for these example W«:e us^^ J,fi: t^^ 
following amounts: 

Tnqredient 



parts by WejahV tTsftd . f ori. 



FvaTTiple 3 Fya^^y? 4 

75 
25 



Epon™ Resin lOOlF 
IPDI-BF 1540™ 
Alipal™ CO-436 
Hexadecane 
Toluene 

Methyl Isp-butyl Ketone {"MIBK«) 

■ 

Deionized water 

These dispersions were prepared in the. sa^ manner as 
for Examples 1 and 2, except- that : for Example 3 an 
ultrasonic homogenizer rather than, a Manton-tSaulxn 



5 
7 

100^ 
100 
619 



..■•-4(66 
' 60 
14 

■■•■■.■■is 

532 
532 
2348 
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Dispersator'^" was used. ■ The final solids contents were 15.9 
% by weight for Example 3 and 31.0 % by weight for Example 
4. . . 

Dispersions prepared as described above were then used 
5 to prepare autodeposition baths, which were used for actual 
coating as described below. 
Example 5 

This example used an autodeposition bath having the 
following initial composition: 
10 Ingredient Parts bv Weight Used 

Dispersion from Example 1 . 280 
Deionized water 

Autophoretic*^" Starter 219 53 
AB-255*^*' carbon black pigment 4 
15 Fluorad^" FC-430 O.A 
Dowfax^" 2 A 1. O-^^ 

Autophoretic^" Starter 219 is a commercial acidic ferric 
fluoride solution available from the Parker+Amchem Division 
of Henkel Corporation. AB-255^*' carbon black pigment is 

20 commercially available from Borden Chemical Co. Fluorad 
FC-430 is a commercial product of 3 M Company described by 
its manufacturer as a mixture of substantially pure f luoro- 
aliphatic polymeric esters. Dowfax*^" 2 A 1 is a surfactant 
commercially available from Dow Chemical Co. 

25 Thin rectangular panels of cold rolled steel about 88 

X 101 mm in size were cleaned by immersion in a commercial 
alkaline dip cleaner, then rinsed successively in tap water 
and deionized water. Sample panels thus prepared were 
immersed in the acidic autodeposition bath with a 

30 composition as given above for each of the time intervals 
given in Table 1. They were then removed from the coating 
bath, allowed to drain and air dry for 60 seconds, rinsed 
in tap water for 60 seconds, again allowed to drain and air 
dry for 60 seconds, and finally rinsed in deionized or tap 

35 water for a sufficient time to remove all remaining liquid 
from the coating bath. The coatings were then dried in an 
oven maintained at 180 to 190* C for 20 minutes to obtain 
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a solid coating. The .thickness of coating fcirm^Q^ie M^so. 
shown in Table 1. ? - • 

Table l: COATING TIMES AND THICKNESSES FOR EXAMPLE S 

ii.S 2.0 3*0 
23 26 32 

., 

The coated samples thus prepared were free fronr-any; 
visually apparent cracks, craters , spots , or other coit^ . 
10 uniformity defects and had desirable high. ^gloss, good 
corrosion resistance, as measured by convent ipnal, 6^^^^ 
spray testing, and good resistance to humidity. 

ample 6 4 

This was performed in the same manner a^ Example 5,, . 
15 except that the autodeposition bath used -hasf the following 
composition: 

^. . p^ rts bv y ^jghi: Used 

Dispersion from Example 2 . 230 

689 

Deionized water , •, 

20 Autophoretic^" Starter 214 : 

AB-255^" carbon black pigment ^ 

Fluorad™ FC-430 \ , " 

. Alipal'" EP-110 

Alipal'" EP-110 is a commercial emulsifying ag^nt. from GAF 
25 corporation, described by its supplier as the ammonium salt 

of an alkyl phenol-ethylene oxide condensate.; 

samples coated with this cQmposition had :corrosipn 

resistance, gloss, and humidity resistance .appr<»ximateiy 

equal to samples with coatings of ^imi^. thipkn^ss from 
30 Example 5. 

ample 7 ^ « 

This was performed in the same manner as Ex ajnple S, 
except that the final rinse was with water (deipriized) 
containing sufficient ammonium hydroxide to give a pH of.8. 
35 The gloss was as good and the corrosion xesistance slightly 
better than for Example 5. 

What is claimed is: 
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CLAIMS 

1. A composition suitable for depositing a coating on an 
active metal surface contacted with the composition, 
consisting essentially of: 
5 (A) from about 1 to about 20 % by weight of an epoxy 

resin component consisting of molecules having 
formula I: 

/\ . /=\ ' /=\ . ... / \ 



CH. 



3 



CH3 OH 



CH3 



and n is an integer from 0 to 20; 

(B) an emulsifying component in sufficient quantity 
10 to stably emulsify component (A) ; 

(C) from about 0.1 to about 20 % by weight of a 
cross-linking component selected from one or both 
of the following molecular types: 

(1) molecules containing at least two functional 
15 groups capable of addition reactions to 

epoxy groups when mixed with molecules of 
formula I and heated to a temperature of at 
least 100* C; and 

(2) molecules containing at least two blocked 
20 isocyanate groups; 

(D) an accelerator in sufficient amount to cause the 
dissolution of active metals from solid objects, 
having surfaces constituted predominantly of 
active metals, that are introduced into the 

25 composition at a temperature of at least 20* C at 

a rate of at least about 0.02 gram equivalent 
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13. ,.V' . 

weights of jnetal ions per hoij^r per square, 
decimeter of bare metal surface inl^roduced into 
the bath; and, optionally/ 

(E) pigments, dyes, or other chemlcai^^y stable 

colorant materials; 

(F) finely divided solids suitable as fillers in tm 
coatings to be formed from th^ combos it ip^^ 

(G) water to form the balance of the ?!ompbsitio*ii 

2 . A composition according to claim 1, whej^in ^h® """.f®^" 
linking component (C) consists predominantly of 
molecules bearing at least two . blpcked is^^^^ 
groups each. " - 

3 . A composition according to claim 2 , wherein the cterss 
linking component (C) is selected from ^^^blecrilef;: of 

15 the general formulall: 

OH HO HO H / ,,Ti ; 

• II i I II I II I r. ; : <^^^ 

B-C-N-R- (N-C-O-R • -O) ^-C-R-N-C-B • >,? r 
wherein each of B and B • independently ife ;a monovalent 

20 moiety formed by removing the most adtiye hydrb^ti 

atom from an amine, alcohol, amide, oiri^ii^e rooiecul^^ 
each of R and R' independently is a diyai^ni hydrc^ 
bon or carbonyl-hydrocarbon moiety derivie^ ty removing 
any two hydrogen atoms not attached- to _ the same caifbbn 

25 atom from any hydrocarbon, or oxyhyd^^carbon in whit^ 

all oxygen atoms present are in carbonyl groups^ pav- 
ing from 2 to 20 carbon atoms and havingf no unsa■|^^- 
tion except aromatic and carbonyl unskt\iration; and in 
is an integer from 0 - 20. 

30 4. A composition according to claim 3., comprising .^but 

0.1 to about 1.0 g/L of fluoroaliphatic polymeric 
ester emulsifying component. 
5. A composition according to claim 2, cojnprising about 
0.1 to about 1.0 g/L of f luoroaliphatio: . po' 

35 ester emulsifying component. 
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6. A composition according to claim 1, comprising about 
0,1 to about 1.0 g/L of fluoroaliphatic polymeric 
ester emulsifying component. 

7. A composition according to claim 6, comprising from 
5 about 2 to about 10 % by weight of an epoxy resin 

component consisting of molecules having formula I 
with n between 0 and 6 and from about 0 . 2 to about 10 
% by weight of a cross-linking component. 

8. A composition according to claim 4, comprising from 
10 about 2 to about 10 % by weight of an epoxy resin 

component consisting of molecules having formula I 
with n between 0 and 6 and from about 0.2 to about 10 
% by weight of a cross-linking component. 

9. A composition according to claim 3, comprising from 
15 about 2 to about 10 % by weight of an epoxy resin 

■ 

component consisting of molecules having formula I 
with n between 0 and 6 and from about 0.2 to about 10 
% by weight, of a cross-linking component. 

10. A composition according to claim 1, comprising from 
20 about 2 to about 10 % by weight of an epoxy resin 

component consisting of molecules having formula I 
with n between 0 and 6 and from about 0.2 to about 10 
% by weight of a cross-linking component. 

11. In a process for applying a protective coating to an 
25 active metal surface of an object, said process com- 
prising the steps of: 

(I) contacting said active metal surface, with an 

autodeposition composition for a sufficient time 
to form an adherent wet coating thereon; 
30 (11) separating the wet coated active metal surface 

from contact with said autodeposition compo- 
sition; 

(III) rinsing the wet coated active metal surface with 

a predominantly aqueous liquid to remove unad- 
35 hered autodeposition composition solid components 
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•it' 



(IV) 



therefrom; and 

drying and heating the rinsed .wet doated actiy^ 
metal surface to form a dry cpatin^:,thereov^^^^^^ 
the improvement wherein said, autodepos-— ' 
composition consists essentially Pf: 
(A) from 1 to 20% by weight of ; an, eppsqr : re^^^ 
component consisting of molecules baying formula 



0 



/\ 





15 



and n is an integer from 0 to 20f. 
10 (B) an emulsifying component in suf^ .juaiitity 

to stably emulsify component (A); - 

(C) from 0.2 to 10 % by weight of across-linking 
component selected from one or ;:fe9th <jf the 
following molecular types: 

(1) molecules containing at least twb functional 
groups capable of addition rehctions.j.;>eq 
epoxy groups when mixed with moleculeC dr 
formula I and heated to a t^erature of at 

least 100* C; and 
20 (2) molecules containing at least two bl poked. 

isocyanate groups; • - j?;' 

(D) an accelerator in sufficient amount to cause the 
dissolution of active metals frpm^^olid objectW, 
having surfaces constituted pr^ominantly 
active metals, that are intrd#ic^d- into 
composition at a temperature of at^^least 20* :d?5at 



25 



10 
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a rate of at. least 0.020 gram equivalent weights 
of metal ions per hour per square decimeter of 
metal surface introduced into the bath; and, 
optionally, 

5 (E) pigments, dyes, or other chemically stable 

colorant materials; 
(F) finely divided solids suitable as fillers in the 

coatings to be formed from the composition; and 
(6) water to form the balance of the composition. 

12. A process according to claim 11, wherein the cross- 
linking component (C) consists solely or predominantly 
of molecules bearing at least two blocked isocyanate 
groups each. 

13. A process according to claim 12, wherein the autodepo-- 
15 sition compositions comprises fluoroaliphatic polymer 

ester emulsifying component. 

14. A process according to claim 11, wherein the autodepo- 
sition composition comprises fluoroaliphatic polymer 
ester emulsifying component. 

15. A process according to claim 14, wherein said 
autodeposition comprises from about 2 to about 10 % by 
weight of an epoxy resin component consisting of 
molecules having formula I with n between 0 and 6 and 
from about 0.2 to about 10 % by weight of a cross- 

25 linking component. 

16. A process according to claim 11, wherein said auto- 
deposition comprises from about 2 to about 10 % by 
weight of an epoxy resin component consisting of 
molecules having formula I with n between 0 and 6 and 

30 from about 0.2 to about 10 % by weight of a cross- 

linking component. 

17. An article of manufacture including a surface layer 
comprising an outer coating of organic polymer over an 
active metal substrate, wherein said organic polymer 

35 has been deposited by a process comprising the steps 



20 
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of 



(I) 



(A) 



'v.. 



contacting said active, metal . surface for .a 
sufficient time to f or?* aW adherent wet coating 
thereon with an autodeposition composition 
consisting essentially of: 

from 1 to 20 % by weight pf an epoxy; r^^^^^ 
component consisting of molec>iles having fonmila 

I: - ■■ . 



0 

eHl-XH2-CH2<A:)nO 




A= -0 




OH X , 
-CH2-C,H'CH2- 



10 



15 



20 



25 



and n is an integer from 0 to 6? ; 

(B) an emulsifying component in;. s>if ficient ?:guantity 
to stably emulsify component (A); 

(C) from 0.1 to 20 % by weight of a; crdes-linkihg 
component selected from ' one or ; both pf the 
following molecular types: 

(1) molecules containing at least two functional 
groups capable of addiJtionf reactipns tO: 
epoxy groups when mixed ;^4t^. : molecules of 
formula I and heated: t.o a temt)er^ture. |f at 

least lOO' C; aind 

(2) molecules containing at least two blocked 
isocyanate groups; 

(D) an accelerator in sufficient amount to cause the 
dissolution of active metals from, soli^; pbj^edts, 
having surfaces constituted predbminant|sf pf 
active metals, that are introduced" int< the 
composition at a temperature of at^ast 2 0 C at 
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a rate of at least 0.020 gram equivalent weights 
of metal ions per hour per square decimeter of 
bare metal surface introduced into the bath; and 
optionally, 

5 (E) pigments, dyes, or other chemically stable 

colorant materials; 

(F) finely divided solids suitable as fillers in the 
coatings to be formed from the composition; and 

(G) water to form the balance of the composition; 

10 (II) separating the wet coated active metal surface 

from contact with said autodeposition 
composition; 

(III) rinsing the wet coated active metal surface with 

a predominantly aqueous liquid to remove 
15 unadhered autodeposition composition solid 

components therefrom; and 
(IV) drying and heating the rinsed wet coated active 

metal surface to form a dry coating thereover. 

18. An article of manufacture according to claim 17, 
20 wherein the cross-linking component (C) consists 

solely or predominantly of molecules bearing at least 
two blocked isocyanate groups each. 

19. An article of manufacture according to claim 18, 
wherein the autodeposition compositions comprises 

25 f luoroaliphatic polymer ester emulsifying component. 

20. An article of manufacture according to claim. 17, 
wherein the autodeposition composition comprises 
f luoroaliphatic polymer ester emulsifying component. 
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